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TITLE 

Material for packaging purposes 



TECHNICAL FIELD 

5 The invention relates to material for packaging purposes comprising a first 
layer which comprises a polymer material, wherein said first layer has a first 
surface intended to be turned towards a packaging object and a second 
surface intended to be turned away from the packaging object, and method 
for preparing a material and method for packaging by use of a material, and 
10 packages. 



BACKGROUND ART 

When foods and polymer materials, such as packaging material, are exposed 
to heat, ultra-violet (UV) light, mechanical stress or catalyst residues, free 
15 radicals may be generated. This is an initiation step in an auto-oxidation 
process, which is a degradation process occurring both in foods and polymer 
systems. 

A special problem in the handling of fat foods such as oils, cured meats and 
20 the like, is that the shelf-life of such foods are limited by oxidation of lipids in 
the foods. Lipid oxidation may result in that the foods smell and taste bad, 
and that they lose in colour and consistency. The rate of oxidation is 
influenced by a number of factors such as availability of oxygen, temperature, 
pH, exposure to light, presence of pro- and anti-oxidants and content of 
25 humidity. Further one important factor is the degree of unsaturation of fatty 
acids in the foods where the more highly unsaturated fatty acids will tend to 
react more easily . with free radicals. Thus, foods rich in oleic, linoleic and 
linolenic acids are particularly susceptible to oxidation. Each type of fatty acid 
may produce several different hydroperoxides which are the primary product 
30 of lipid oxidation. The hydroperoxides have no flavour themselves, but in the 
presence of catalysts and at elevated temperatures they may decompose in 
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a number of compounds, many of which are volatile. These volatile oxidation 
products, including alkanes, alkenes, aldehydes, alcohols, ketones and 
esters, are the ones that give oxidised lipids their distinct smell. 

5 Further, a theory to the origin of the white colour, i.e. discoloration, in cooked 
cured meat, such as cooked meat, is that it depends partly on the oxidation 
of hemo-Fe(ll)N0 2 and/or hemo(NO)x-Fe(ll)(NO)x. Hemo-Fe(ll)N0 2 
(Frouinet et al., 1976) or hemo(NO)x-Fe(ll)(NO) x (Killday et al., 1988) are 
suggestions of nitrous hemo-products which are produced when cured meats 
10 are cooked and the protein nitrous myoglobin is denaturalised and separated 
from the hemo-group. 

In order to avoid oxidation and to prolong the shelf-life of foods, various 
approaches are suggested. It is, for example, common that food 
15 manufacturers try to limit the amount of oxygen available around the 
packaged food by reducing the oxygen concentration in the food packages. 
This can be achieved by minimising the volume of head-space in the 
packages or by packaging products under vacuum or in a modified gas 
mixture, e.g. by modified atmosphere packaging (MAP). 

20 

Another way of maintaining in packed foods is by the use of antioxidants. 
Antioxidants are compounds which may detain the oxidation process, or slow 
the rate of oxidation in oxidation of, for example, foods and polymer 
packages. Antioxidants prevent oxidative degradation by reacting with free 

25 radicals or atmospheric oxygen, which otherwise should react with the foods 
or polymer components in package material. Many foods resist to a certain 
extent oxidative degradation by their natural content of antioxidants. Further, 
it is possible to increase the protection against oxidative degradation by 
adding antioxidants to the foods. Synthetic antioxidants are also added as 

30 stabiliser in polymer mixtures to prevent oxidative degradation of package 
materials. 
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To prevent degradation of polymers in package materials it has hitherto been 
common to add butylated hydroxytoluen, BHT, to the material. Thus, BHT 
has been used in package material too foods such as cheese, biscuits, crisps 
5 etc. BHT has also been added to edible animal and vegetable oils and fats to 
prevent rancidity and as flavour preserver. However, it has been shown that 
BHT may cause allergic reactions. Use of BHT is normally not allowed in 
foods intended specifically for babies and other young children. 

10 Thus, an antioxidant which has shown to be suitable is a-tocopherol, which is 
a vitamin E with high biological activity. 

Thus, by addition of a-tocopherol in package materials it is possible to 
prevent degradation of a polymer package material during production and 
1 5 handling of the material. 

a-tocopherol is classified as an approved stabiliser for polymer materials and 
has harmless break-down products. These break-down products are mainly 
dimers, trimers and tocoquininoid structures, which are themselves often very 
20 effective antioxidants contributing to the total good antioxidative effect of 
a-tocopherol. To achieve a good resistance to degradation of the package 
material, ratios of a-tocopherol of up to 500 ppm has been added to the 
polymer package material. 

25 However, despite packaging in vacuum or by MAP, a remaining problem is 
that packaged foods in light permeable packages and especially foods which 
contains lipids and, possibly, denaturalised nitrous myoglobin, relatively 
rapidly oxidises and loses in flavour as well as appearance. This is especially 
a problem in foods such as sliced sausage products, bacon, cooked ham, or 

30 the like, which at the selling are exposed through the package and where an 
appealing and appetising look is of greatest importance for the proneness of 
the consumers to by the product. The problem that packaged foods relatively 



WO 2004/087417 



PCT/SE2004/000516 



4 

rapidly oxidises and loses in flavour as well as appearance has also shown to 
be obvious in packages where essentially the whole foods is in contact with 
the package. Despite that a limited availability of oxygen is especially 
manifested in light permeable packages where essentially the whole foods is 
5 in contact with the package and where the packaging has been performed in 
vacuum or by MAP, it is a fact that the problem also remains in such 
packages especially when they are exposed to light. 

DISCLOSURE OF THE INVENTION 

10 By the present invention there has been achieved a light permeable material 
of the type mentioned in the introduction. Thus, the material for packaging 
purposes comprises a first layer, which comprises a polymer material, 
wherein said first layer has a first surface intended to be turned towards a 
packaging object. Further, said first layer comprises one or more compounds 

1 5 having the activity of "vitamin E" in a total concentration of at least 700 ppm. 

Said first layer comprises a polymer material, which may be sealable or not. 
If the polymer material is sealable it may, for example, be heat-sealable. 

20 Further, the polymer material may comprise, for example, polyolefin and/or 
polyester based polymers. Examples of suitable polyolefin or polyester based 
polymers are polyethylene (PE), polypropylene (PP), amorphous 
polyethylene terephtalate (APET), polyamide (PA) and polyvinyl chloride 
(PVC). Said first layer may further comprise additives for peel (e.g. 

25 polybutene), components to prevent seams, additives to reduce friction or 
other additives. 

Further, the first surface of said first layer is intended to be turned towards a 
packaging object. That said first surface is intended to be turned towards a 
30 packaging object, means that this surface also is the surface of said material 
which is turned to the packaging object, or that this 'first surface of the first 
layer" is the surface of the first layer which is closest to that surface of said 
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material which is turned towards the packaging object. The embodiment that 
'the first surface of the first layer' is the surface of the first layer which is 
closest to that surface of said material which is turned towards the packaging 
object, comprises materials where a migration layer, e.g. comprising PE, is 
5 arranged on 'the first surface of the first layer 1 . 

The material according to the present invention is suitable, especially, in 
packaging of packaging objects where there is a risk of oxidation of lipids 
and/or the hemo-products which are formed when nitrous myoglobin is 
10 denaturalised. Such packaging objects contain lipids and/or said hemo- 
products, and comprises foods, e.g. oils, cured meats, such as sliced 
sausage products, bacon, or cooked ham, pate, offal, wine, beer or fruit juice, 
or the like. 

1 5 Said first layer further comprises one or more compounds having the activity 
of "vitamin E n in a total concentration of at least 700 ppm. Compounds having 
the activity of "vitamin E" comprise, for example, the eight naturally occurring 
compounds: d-a-, d-0-, d-y-, d-5-tocopherol, and their corresponding 
tocotrienols. Further, the compounds having the activity of "vitamin E" 

20 comprise also, for example, synthetic compounds having the activity of 
"vitamin E", which synthetic compounds are mixtures of the different possible 
optical isomers. In compounds having the activity of "vitamin E w are also 
comprised intermediates having the activity of "vitamin E", which 
intermediates are formed when said one or more compounds having the 

25 activity of "vitamin E" in the first layer is/are oxidised. 

There are eight naturally occurring such compounds: d-a-, d-(3-, d-y-,and d-5- 
tocopherol, and their corresponding tocotrienols. Tocopherols are saturated 
compounds and much more common than the unsaturated tocotrienols. The 
30 structures differ from one another by the number and locations of methyl 
groups in the ring structures of the compounds. Tocopherols have three 
chiral carbons (2, 4' and 8*) and the natural materials have 
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RRR configuration, while synthetic vitamin E is a mixture of equal amounts of 
ail eight possible optical isomers of a-tocopheroi and is referred to as 
dl-a-tocopherol. 

5 In their pure form the compounds having the activity of Vitamin E" are a 
yellow viscous liquid which easily decomposes in the presence of light, 
oxygen, alkaline pH, or in the presence of traces of metal ions. The term 
vitamin E is a generic term for all compounds which possess vitamin E 
activity. 

0 

The biologically most active form of vitamin E is a-tocopherol according to 
formula (1) 




15 (D 

By a-tocopherol according to formula (1) is here meant compounds selected 
from dl-a-tocopherol (CAS Reg No 10191-41-0), d-a-tocopherol (CAS Reg 
No 59-02-9) and all further possible stereoisomers of a-tocopherol. 

20 

dl-a-tocopherol is prepared synthetically and is a mixture of eight different 
optical isomers of a-tocopherol. 

d-a-tocopherol is a fat-soluble, naturally occurring antioxidant, which is 
25 present in foods of both vegetable and animal origin, although it is only 
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synthesised by plants. Further, vegetable oils and products of such oils, e.g. 
margarine, are the richest sources of vitamin E. Other sources with lower 
amounts of vitamin E are nuts (such as almonds, hazelnuts and peanuts), 
cereals, fruits, vegetables, meat and fish. 

5 

Intermediates having the activity of "vitamin E" are harmless degradation 
products, and are, essentially, dimers, trimers and tocoquininoid structures, 
which by themselves often are very effective antioxidants contributing to the 
total good antioxidative effect of said one or more compounds having the 
10 activity of "vitamin E". 

Said one or more compounds having the activity of "vitamin E" may be 
applied to said first layer by any suitable method, e.g. by mixing in extrusion, 
alternatively spraying or lacquering. In spraying or lacquering of said first 

15 surface, which is turned towards the packaging object, with suitable 
dispersion or lacquer containing said one or more compounds having the 
activity of "vitamin E", there is achieved a high concentration of said one or 
more compounds having the activity of Vitamin E" on the surface which has 
the ability to get in contact with the packaging object. In the mixing in 

20 extrusion, the compounds having the activity of vitamin E are mixed in said 
first layer which is closest to the packaging object. 

The material according to the present invention provides increased shelf-life 
to a packaging object, e.g. a lipid containing food, which is packed in the 
25 material. 

Further the material according to the present invention has unexpectedly 
been shown to have a especially good effect on shelf-life to packaging 
objects in packages where essentially the whole packaging object is in 
30 contact with the package and where the package has been achieved under 
vacuum or by MAP. When such packages, where it, as described earlier, 
certainly is a limited access of oxygen, are exposed to light, the light 
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penetrates through the package and oxygen radicals are formed through the 
cooperation of light with present oxygen. The oxygen which is present 
originates from oxygen that has diffused in or from oxygen which was 
dissolved in the packaging object. When the whole packaging object is in 

5 contact with the package, the packaging object is the most likely place where 
the formed oxygen radicals are terminated with discoloration and decreased 
shelf-life as a result. By using, in packages where essentially the whole 
packaging object is in contact with the package, and where the package has 
been achieved under vacuum or by MAP, a material according to present 

10 invention where a first layer, which is in contact with the packaging object, 
comprises a total concentration of at least 700 ppm of one or more 
compounds having the activity of "vitamin E", it has been shown that the 
shelf-life of the packed packaging objects considerably has improved. Said 
one ore more compounds having the activity of "vitamin E" in a total 

1 5 concentration of at least 700 ppm probably act as oxygen radical scavengers, 
and immediately take care of the free oxygen radicals. 

The good effects of the material according to the present invention, which are 
described, are unexpected because a-tocopherol, i.e. the compounds having 

20 the activity of "vitamin E", has earlier been used in package material only in 
rather low concentrations, about 100 ppm and not more than 500 ppm, and 
for another purpose, namely to protect the package material against 
degradation, and, also, because there has been a common opinion that high 
concentrations of antioxidants, such as a-tocopherol in said earlier use, 

25 considerably deteriorate properties, such as looks and strength, in the 
package material. 

The material according to the present invention with a higher concentration, 
than earlier has been described, of compounds having the activity of "vitamin 
30 E" in a material for packaging purposes, thus provides a material which 
unexpectedly combines the above described good effects with the 
maintained good properties in relation to looks and strength of the material. 
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A further embodiment according to the present invention relates to a material, 
wherein said total concentration is at least 800 ppm, 900 ppm, 1000 ppm, 
2000 ppm, 3000 ppm or 4000 ppm. 

5 

In an even further embodiment according to the present invention a material 
is concerned wherein said total concentration is at least 5000 ppm. 

By the present invention it has further been shown possible, without 
10 considerable deterioration of the package properties, to add extremely high 
concentrations of the compounds having the activity of "vitamin E" to a 
material for packaging purposes. Thus, it has been shown to be possible to 
prepare a material for packaging purposes with the compounds having the 
activity of "vitamin E" in concentrations of about 10000 ppm without having 
15 the expected negative effects to the material. 10000 ppm is, however, not an 
upper limit for the content of the compounds having the activity of "vitamin E" 
in a material according to the invention, thus, even higher concentrations are 
useful within the scope of the invention. 

20 In a further embodiment according to the invention said material is 
concerned, wherein said one or more compounds having the activity of 
"vitamin E" is/are a-tocopherol according to formula (1). 

In further embodiments according to the present invention materials are 
25 concerned, wherein said polymer material, which may be sealable or not, 
comprises polyolefin and/or polyester based polymers, for example, 
polyethylene (PE), polypropylene (PP) and/or amorphous polyethylene 
terephtalate (APET). 

30 The material according to the invention may be in the form of a laminate. 
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Further, the material according to the invention may comprise a second layer 
which is a strengthening layer. Said second layer, which may, e.g., comprise 
polyester, may be arranged at the second surface of said first layer, wherein 
said second layer works to prevent that said one or more compounds having 
5 the activity of "vitamin E" is released to the environment of the package when 
the material is used in packaging. When said second layer comprises 
polyester it is preferably an oriented polyethylene terephtalate (OPET). 
Further, said second layer may comprise other polymer materials, such as for 
example oriented polyamide (OPA). 

10 

A material according to the invention, for example in the form of a laminate, 
may comprise two or more layers having different properties fulfilling different 
functions. Thus, it is preferred that said second layer is included, which is a 
strengthening layer and gives strength to the material. Said second layer 
15 may, for example, comprise oriented polyethylene terephtalate (OPET) or 
oriented polyamide (OPA). 

Further, the material, for example in the form of a laminate, may comprise a 
third layer which exhibits heat resistance, which third layer may, for example, 
20 comprise OPET or OPA. Said second layer and said third layer may both 
comprise OPET, OPA, oriented polypropylene (OPP), amorphous 
polyethylene terephtalate (APET), polyvinyl chloride (PVC), polycarbonate 
(PC) or another layer which gives strength and heat resistance or only heat 
resistance. 

25 

Said third layer which exhibits heat resistance may further be achieved by 
using a method such as cross linking, e.g. cross linking of a polyolefin, or by 
use of high temperature melting polymers, e.g. EVOH or polycarbonate or 
protective lacquers. 

30 

Further, the material according to the invention may, besides said first layer, 
comprise further layer/s comprising said polymer materials, i.e. similar to said 
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first layer but without said one or more compounds with the activity of 
"vitamin E". 

A further embodiment according to the present invention relates to said 
5 material, wherein said polymer material is sealable. 

An even further embodiment according to the present invention relates to 
said material, wherein said polymer material is not sealable. 

10 A further embodiment according to the present invention relates to said 
material, wherein the material comprises a second layer which is a 
strengthening layer and/or a third layer which exhibits heat resistance. 

A material according to the invention may further comprise a material 
15 combination which gives a barrier and heat resistance, wherein the material 
combination may comprise a barrier layer, and comprises for example, 
copolymer of ethylene and vinyl alcohol (EVOH), polyvinyl alcohol (PVOH), 
polyvinyl dichloride (PVDC) or vacuum deposited barrier layers. 

20 Said barrier layer may be arranged between said first layer and said second 
layer or between said first layer and said third layer. Further, said barrier 
layer may be placed in any suitable location in the material according to the 
invention. 

25 Further, a material according to the invention may, at the same time, 
comprise any further "second layer", "third layer" and/or "barrier layer". 

The different layers which are included in the material may be bonded 
together by a means for adhesion, an adhesion primer and/or a primer, which 
30 may, for example, be used for achieving adherence between said first layer 
and said barrier layer or between any other suitable layers in the material 
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according to the invention. Means for adhesion may, for example, be a 
maleic acid anhydrid modified polyethylene. 

The same layer may, of course, fulfil more than one function. The total 
5 thickness of the material may be different depending on the proposed area 
for use, and on which properties the material shall have, and may vary 
between 12pm and 400pm, or between 30pm and 120pm. 

Further, the present invention relates to a method for preparing a material 
10 which is described herein, wherein said method comprises formation of said 
first layer, which comprises said one or more compounds having the activity 
of "vitamin E", by conventional technique, comprising, for example, extrusion, 
lamination, spraying or lacquering, and formation of said material, which 
comprises further layer and/or barrier layer, by using conventional technique, 
15 comprising, for example, extrusion, lamination, e.g. lacquer lamination or 
extrusion lamination. 

An even further embodiment relates to a material according to the present 
invention, wherein said material is for packaging of liquid packaging objects, 
20 for example, beer, wine or fruit juice. When a packaging object, for example, 
is beer, wine or fruit juice, the material according to the present invention 
may, e.g., comprise polyester based polymers, for example APET. 

The material according to the present invention may, for example, be 
25 comprised in encompassing containers, e.g. containers of polyethylene 
terephtalate, for example, so called PET bottles. 



The present invention also relates to a method for packaging, wherein a 
material which has been described herein is used for said method. 
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Further, said method for packaging with said material may comprise, for 
example, thermo forming, heat sealing towards a compatible material, e.g., a 
package through, welding and/or the like. 

5 The present invention also relates to a package, wherein a material which 
has been described herein is comprised in said package. 

Examples of the material according to the invention are: 

10 OPET/PE/means for adhesion/EVOH/means for adhesion/[PE with a total 
concentration, such as earlier described, of one or more compounds having 
the activity of "vitamin E"]. 

OPA/PE/means for adhesion/EVOH/means for adhesion/[PE with a total 
15 concentration, such as described earlier, of one or more compounds having 
the activity of "vitamin E"]. 

OPP/PE/means for adhesion/EVOH/means for adhesion/[PE with a total 
concentration, such as described earlier, of one or more compounds having 
20 the activity of "vitamin E"]. 

PE /EVOH /[PE with a total concentration, such as described earlier, of one 
or more compounds having the activity of "vitamin E"J. 

25 (OPET with vacuum deposited barrier)/[APET with a total concentration, such 
as described earlier, of one or more compounds having the activity of 
Vitamin E n ]. 

APET/[PE with a total concentration, such as described earlier, of one or 
30 more compounds having the activity of "vitamin E"]. 
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APET with a total concentration, such as described earlier, of one or more 
compounds having the activity of Vitamin E". 

APET/[EVOH with a total concentration, such as described earlier, of one or 
5 more compounds having the activity of 'Vitamin E"]. 

PA/[APET with a total concentration, such as described earlier, of one or 
more compounds having the activity of "vitamin E"]. 

10 APET/(oxygen scavenger)/[APET with a total concentration, such as 
described earlier, of one or more compounds having the activity of "vitamin 
E"]. 

PVC/[PE with a total concentration, such as described earlier, of one or more 
1 5 compounds having the activity of "vitamin E"]. 

The present invention is essentially founded on that compounds having the 
activity of 'Vitamin E" have been concentrated to the first surface of the first 
layer in the material, i.e. the surface of the first layer which is closest to the 
20 packaging object. At said surface the compounds having the activity of 
"vitamin E" take care of, i.e. terminate, the oxygen radicals which are formed 
when oxygen which is situated between the material and the packaging 
object is exposed to light. 



25 The following described examples of embodiments do only illustrate 
invention and are by no means intended to limit the invention. 
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EXAMPLES OF EMBODIMENTS 
Example 1 

Preparation by extrusion of material for packaging purpose, comprising 
5 a first layer of polyethylene (PE) comprising dl-a-tocopherol, wherein a 
mixing concentration of 10000 ppm dl-a-tocopherol has been used, a 
barrier layer of copolymer of ethylene and vinyl alcohol (EVOH), a 
further layer of PE and a second layer which is a strengthening layer. 

10 A material comprising: a first layer of PE (26 g/m 2 ) comprising 
dl-a-tocopherol, wherein a mixing concentration of 10000 ppm dl-a- 
tocopherol has been used, a layer with means for adhesion, (5 g/m 2 ), a 
barrier layer of EVOH (2.5 g/m 2 ), a further layer with means for adhesion (5 
g/m 2 ), a further layer of PE (17 g/m 2 ), and a second layer which is an 

15 oriented film working as a strengthening layer. The material was prepared 
through extrusion. 

Example 1a 

The second layer is of oriented polyethylene terephtalate (OPET) 

20 

OPET/PE/means for adhesion/EVOH/means for adhesion/PE+a-tocopherol 
was prepared according to example 1, wherein the second layer of OPET 
has a thickness of 12jjm and is prepared externally. The material according 
to example 1a was prepared with conventional methods which are obvious to 
25 persons skilled in the art. 

Example 1b 

The second layer is of oriented polyamide (OPA) 

30 OPA/PE/means for adhesion/EVOH/means for adhesion/PE+a-tocopherol 
was prepared according to example 1, wherein the second layer of OPA has 
a thickness of 12|jm and is prepared externally. The material according to 
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example 1b was prepared with conventional methods obvious to a person 
skilled in the art. 

Example 1c 

5 The second layer is of oriented polypropylene (OPP) 

OPP/PE/means for adhesion/EVOH/means for adhesion/PE+a-tocopherol 
was prepared according to example 1 , wherein the second layer of OPP has 
a thickness of 20 um and is prepared externally. The material according to 
10 example 1c was prepared with conventional methods which are obvious to 
persons skilled in the art. 

Example 2 

Test in a refrigerator of the shelf-life of a packaging object in packages 
15 which are exposed to light where essentially the whole packaging 
object is in contact with the package and where the packaging has been 
performed by MAP. 

Packages comprising material according to example 1a, and a reference 
20 material without any compounds having the activity of "vitamin E", were 
prepared, where essentially the whole packaging object, here sliced 
sausage, is in contact with the package. Further the packaging has been 
performed by MAP. 

25 The packaging object in each package were exposed in a refrigerator at 6°C 
to a constant light from a lamp of 20 W at a distance of 20 cm through the 
material according to example 1a and through the reference material, 
respectively. That is a lamp of 20 W above each package (package of 
sausage). 

30 
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In the package comprising a reference material without any compounds 
having the activity of "vitamin E", the sliced sausage was discoloured after 30 
hours. The discoloration may be described as a change in colour from a fresh 
pink-apricot colour to a grey-beige colour. 

5 

In the package comprising the material according to example 1a, the sliced 
sausage was not yet discoloured after 33 days. Since the shelf-life to the 
sliced sausage is 21 days there was no reason for continuing the test. 

10 Example 3 

Test in a light-box of the shelf-life of packaging objects in packages 
which are exposed to light where essentially the whole packaging 
object is in contact with the package and where the packaging has been 
performed by MAP. 

15 

Example 3a 

The package is a rather flat package 

Packages comprising material according to example 1a, and a reference 
20 material without any compound having the activity of "vitamin E", were 
prepared, where essentially the whole packaging object, here sliced sausage 
('Shinkenfleischwurst' which looks like cooked German sausage), is in 
contact with the package. Further, the slices of sausages are placed in a ring 
in a rather flat package and the packaging has been performed by MAP. 

25 

The packaging object in each package were exposed to light in a light-box at 
7°C and 75-80% relative humidity to a constant light from a lamp of 22 W at a 
distance of about 25 cm and through the material according to example 1a 
and the reference material, respectively. The light-box is painted white on the 
30 inside to achieve maximum reflection and is arranged with a 22W lamp. 
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The test was stopped after 40 hours and the light-box was opened, wherein 
the packaging objects, the sliced sausages, in the packages were compared. 
The sliced sausage in the package comprising the material according to 
example 1a had a much better colour than the sliced sausage in the package 
5 comprising the reference material. 

Example 3b 

The package is 5-10 cm deep package 

10 Packages comprising the material according to example 1a, and a reference 
material without any compound having the activity of "vitamin E", were 
prepared, wherein essentially the whole packaging object, here two piles of 
sliced sausage. The top slice of sausage in the two piles is in contact with the 
material according to example 1a and the reference material, respectively. 

15 Further, the packages has a deep of about 5-10 cm. In this type of package, 
the packaging has been performed by MAP and the top slice of sausage 
risks to be discoloured when the package is exposed to light at storing. 

The packaging object in each package were exposed to light in a light-box at 
20 7°C and 75-80% relative humidity to a constant light from a lamp of 22 W at a 
distance of about 25 cm and through the material according to example 1a 
and the reference material, respectively. The light-box is painted white on the 
inside to achieve maximum reflection and is arranged with a 22 W lamp. 

25 The test was stopped after 40 hours and the light-box was opened, wherein 
the packaging objects, the sliced sausage and especially the top slices of 
sausage, in the packages were compared. The top slices of sausage in the 
package comprising the material according to example 1a had a much better 
colour than the top slices of sausage in the package comprising the 

30 reference material. 



